Propylthiouracil-induced congenital hypothyroidism upregulates vimentin phosphorylation and depletes antioxidant defenses in immature rat testis.
Congenital hypothyroidism was induced in rats by adding 0.05% 6-propyl-2-thiouracil in the drinking water from day 9 of gestation, and continually up to postnatal day 15. Structural alterations observed by light microscopy of seminiferous tubules and by transmission electron microscopy of Sertoli cells of treated animals were consistent with hypothyroid condition. Hypothyroidism was also associated with high phospho-p38 mitogen-activated protein kinase and decreased phospho-extracellular signal-regulated kinase 1/2 levels. Furthermore, the phosphorylation and the immunoreactivity of cytoskeletal-associated vimentin were increased without altering vimentin expression, suggesting an accumulation of insoluble and phosphorylated vimentin. These alterations in intermediate filament dynamics could result in loss of Sertoli cell cytoskeletal integrity and be somewhat related to the deleterious effects of hypothyroidism in testis. In addition, the mitochondrial alterations observed could also be related to defective cytoskeletal dynamics implying in cell damage. Moreover, we observed decreased oxygen consumption and unaltered lipid peroxidation in hypothyroid testis. However, we demonstrated decreased enzymatic and non-enzymatic antioxidant defenses, supporting an increased mitochondrial reactive oxygen species (ROS) generation, contributing to biochemical changes in hypothyroid testis. In addition, the changes in the testis histoarchitecture could be ascribed to cytoskeletal alterations, decreased antioxidant defenses, and increased ROS generation, leading to oxidative stress in the organ.